UHPLC-(ESI)QTOF MS/MS profiling of quercetin metabolites in human plasma postconsumption of applesauce enriched with apple peel and onion.
An ultrahigh pressure liquid chromatography accurate mass quadrupole time-of-flight mass spectrometry with electrospray ionization (UHPLC-(ESI)QTOF MS/MS) method was developed for measuring individual quercetin metabolites in human plasma with high sensitivity and high selectivity. Quercetin (3,3',4',5,7-pentahydroxyflavone) occurs as glycosides in foods. The composition of glycosides is species and cultivar specific. In humans, quercetin undergoes extensive biotransformation, resulting in a range of metabolites. The bioactivity of quercetin metabolites will depend on the type and position of the conjugates. Herein, individual quercetin metabolites (i.e., sulfate, glucuronide or methyl conjugates) were identified by accurate mass MS in human plasma (females = 8 and males = 8) over 24 h after consumption of applesauce enriched with either micronized apple peel (AP) or onion powder (OP). The AP and OP contained ~180 μmol of quercetin glycosides. The relative amounts of quercetin metabolites were quantified in plasma. The complement of identified quercetin metabolites was similar after consumption of AP and OP. Primary metabolites included the following: quercetin sulfate, quercetin glucuronide, and quercetin diglucuronide. A quercetin glutathione adduct was identified in negative ion mode but not apparent in positive ion mode. The pharmacokinetic parameters for AUC0-24 h and Cmax were significantly different for AP and OP. For example, consumption of the AP resulted in Cmax of quercetin sulfate, 4.6 ng/mL; quercetin glucuronide, 15.5 ng/mL; quercetin diglucuronide, 9.3 ng/mL; quercetin glucuronide sulfate, 1.3 ng/mL; methyl quercetin glucuronide, 7.5 ng/mL; and methyl quercetin diglucuronide, 3.6 ng/mL, whereas the OP resulted in Cmax of quercetin sulfate, 37.3 ng/mL; quercetin glucuronide, 212.8 ng/mL; quercetin diglucuronide, 168.8 ng/mL; quercetin glucuronide sulfate, 43.0 ng/mL; methyl quercetin glucuronide, 90.1 ng/mL; methyl quercetin diglucuronide, 65.4 ng/mL. Gender-related differences in the AUC0-24 h for quercetin sulfate and quercetin sulfate glucuronide metabolites were also observed.